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a  b  s  t  r  a  c  t
Introduction:  Tuberculosis  is  a chronic  bacterial  infection  caused  by Mycobacterium  tuberculosis,  usually
affecting  the lung,  but  very  rare  cases  of  isolated  laryngeal  tuberculosis  have  been  reported.
Purpose:  To  demonstrate  the importance  of  considering  the  diagnosis  of  this  disease,  which  presents
with  very  variable  and sometimes  misleading  clinical  and  endoscopic  features,  but  for  which  medical
treatment  is very  effective.
Material  and  methods:  This  retrospective  study  was based  on ten  cases  of  laryngeal  tuberculosis  managed
between  January  2004  and  December  2009.  The  objective  of  this  study  was  to describe  the  epidemiology,
clinical  and  complementary  investigation  ﬁndings  and  treatment  of  primary  tuberculosis  of the  larynx
in a context  of endemic  tuberculosis  based  on  a review  of  the  literature.
Result:  In  this  series,  primary  tuberculosis  of  the larynx  essentially  affected  male  smokers  and  drinkers.
Clinical  and  endoscopic  signs  were  totally  non-speciﬁc  and  similar  to those  of laryngeal  cancer.  Only
bacteriological  and  histological  examinations  were able  to  establish  the  diagnosis.  Once  the  diagnosis
was  conﬁrmed,  antituberculosis  chemotherapy  was  administered  for a minimum  duration  of  6  months
with  excellent  short-term  and  long-term  results.
Conclusion: Globally,  the  characteristics  of this  series  are  closely  correlated  with those  reported  in  the  lit-
erature.  Due  to the  non-speciﬁc  laryngeal  signs  observed  on clinical  examination,  clinicians  must  consider
the possibility  of  laryngeal  tuberculosis  and  must  not  hesitate  to conﬁrm  this  diagnosis  by bacteriological
and  histological  examination.
© 2014  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
Tuberculosis is a chronic bacterial infection induced by a bacte-
ial species belonging to the Mycobacterium tuberculosis complex.
uberculosis usually involves the lungs, but can also involve all
ther organs. Tuberculosis is only rarely conﬁned to the larynx in
he absence of an associated pulmonary lesion. Clinicians should
e familiar with this unusual site in view of the worldwide recru-
escence of tuberculosis over the last 20 years, mostly facilitated
y spread of Human Immunodeﬁciency Virus (HIV) infection and
ecause of the diagnostic difﬁculty raised by this uncommon site
f tuberculosis, which is rarely considered and which can be con-
used with laryngeal cancer. In this study, we therefore propose to
llustrate the value of considering the possibility of the diagnosis of
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879-7296/© 2014 Elsevier Masson SAS. All rights reserved.this disease, which may  be associated with diverse and misleading
clinical and endoscopic features.
2. Material and methods
This retrospective study was  based on ten cases of laryngeal
tuberculosis observed in our department between January 2004
and December 2009. Epidemiological and clinical data, comple-
mentary investigations and treatment were recorded for each
case. Epidemiological parameters included age and gender, as
well as identiﬁcation of the risk factors presumed to induce or
facilitate the onset of laryngeal tuberculosis. Clinical parameters
included the patient’s symptoms and signs, nasopharyngeal ﬂexi-
ble endoscopy ﬁndings and systemic signs of tuberculosis. The key
complementary investigation is direct suspension laryngoscopy
with laryngeal biopsy and histological examination and bacteri-
ological examination on Lowenstein-Jensen medium completed
by a tuberculosis work-up. Computed tomography was performed
in only one patient. Antituberculosis chemotherapy was initiated
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apidly after conﬁrmation of the diagnosis. These data were com-
ared to those reported in the literature.
. Results
The clinical and epidemiological data of our series are pre-
ented in Box 1. Laryngeal biopsies were carried out for histological
nd bacteriological examination (Fig. 1). Histological ﬁndings were
iant cell granuloma in 100% of cases and caseous necrosis in 20%
f cases (Fig. 2). Bacteriological examination consisted of posi-
ive culture on Lowenstein-Jensen medium in 80% of cases. PCR
as positive in the remaining 20% of cases. Laryngeal computed
omography was performed in one case and revealed amputation
f the free edge of the epiglottis. The tuberculosis work-up (PPD
Box 1: Clinical and epidemiological data.
1. Epidemiological data
Age:
• mean age: 39 years;





• alcohol abuse and smoking: 50%;
• family history of tuberculosis: 20%;
• personal history of tuberculosis: 0%;
• HIV: serologies performed in 5 out of 10 patients (the other 5
patients refused HIV serology); positive serology in 1 patient;
2. Clinical data:
• systemic signs of tuberculosis: 20%;
• dysphonia: 90%; cough: 0%; dyspnea: 10%; odynophagia:
30%;
• laryngoscopy and nasopharyngeal endoscopy: granulating
tumors with mobile vocal cords in 90% of cases, located in
the vocal cords, vestibular folds and anterior commissure
(60%), arytenoids and posterior commissure (20%), subglot-
tis (10%), and epiglottis (10%).
ig. 1. Endoscopic appearance of a pseudoneoplastic form of primary tuberculosis
f  the larynx observed in one of the patients of this series.Fig. 2. Histological section of a laryngeal biopsy of one of the patients of this series
showing giant cell granulomas.
[puriﬁed protein derivative] skin test, chest X-ray, gastric intuba-
tion and tests for AFB [acid-fast bacillus]) was  negative in 100%
of cases. Treatment consisted of antituberculosis chemotherapy
for 6 months with 2 months of isoniazid, rifampicin and pyraz-
inamide followed by 4 months of isoniazid and rifampicin. No
serious adverse effects were observed. Cure without sequelae was
obtained in 100% of cases.
4. Discussion
Primary tuberculosis of the larynx is the rarest extrapulmonary
site of tuberculosis [1]. This study concerns ten cases of laryngeal
tuberculosis managed in our department between 2004 and 2009.
Primary tuberculosis of the larynx usually affects males and
females in equal proportions in developing countries, but 90% of
patients in our study were men. This male predominance is similar
to that observed in France, in particular (generally 4 males for 1
female). The mean age of patients in our series was 39 years. This
mean age is observed in countries with a low standard of living and
low vaccination rates. In developed countries, the age of onset of
laryngeal tuberculosis is around 50 years [2].
Of the various predisposing factors reported in the literature,
only alcohol abuse and smoking were observed in 50% of the
patients of our series. Alcohol abuse and, to a lesser degree, smoking
constitute two  known risk factors which, in addition to the non-
speciﬁc laryngeal clinical signs, explain the frequent diagnostic
confusions with laryngeal squamous cell carcinoma [3–5].
Human Immunodeﬁciency Virus (HIV) serology was performed
in 5 patients and was  positive in 1 patient; the link between HIV
and tuberculosis has been largely demonstrated in the literature
[6].
A history of tuberculosis among family members was reported
for 20% of our patients, but none of our patients had been personally
treated for pulmonary tuberculosis or tuberculosis in another site.
These ﬁgures are similar to those in the series reported by Lecoin-
tre, in which 32 out of 37 cases did not report any history suggestive
of pulmonary tuberculosis [7]. However, the tuberculous context is
diversely assessed by some authors. For Bailey, on the contrary, 32
out of 37 cases presented a high suspicion of pulmonary tubercu-
losis associated with laryngeal tuberculosis at the time of the ﬁrst
clinical interview [8].
Clinical symptoms and signs are non-speciﬁc with a progressive
and insidious onset suggestive of simple laryngitis.
Dysphonia is rapidly progressive, sometimes intense resulting
in aphonia. It had been present for 1 to 6 months at the time of
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eported by 90% of patients; it was generally moderate and had
een present for 2 to 6 months.
Odynophagia is reported in 25% to 50% of cases in the literature,
ven at early stages of the disease. Odynophagia was reported in
0% of cases in our series. The severity of odynophagia was  corre-
ated with the degree of involvement of the aryepiglottic folds and
ypopharynx. Odynophagia gradually worsens, starting as pain on
wallowing of solids to pain on deglutition of saliva, associated with
 fungating, ulcerating lesion, or even perichondritis of the epiglot-
is, cricoid or arytenoid. Note that the combination of odynophagia
nd progressive dysphonia is highly suggestive of the diagnosis.
Cough is variable depending on the lesions. Typically, the patient
xperiences dry laryngeal cough with an impression of foreign
ody associated with hemoptysis. Cough was not reported by the
atients of our series.
Dyspnea is now an extremely rare symptom, reﬂecting
dvanced and neglected disease and was reported by only 1 case in
ur series.
Systemic signs are often minor in primary forms of laryngeal
uberculosis and alteration of the general state (fever, asthenia,
eight loss) is essentially observed in advanced forms with intense
dynophagia.
Examination of the larynx is essentially based on direct laryn-
oscopy with biopsy in order to specify the site and appearance of
he tuberculous lesions. Biopsy conﬁrms the histological diagnosis
nd excludes a cancer based on the appearance of the lesions, the
atient’s age and the history of alcohol abuse and smoking.
Recent publications show that laryngeal tuberculosis involves
he ligamentous vocal cord then, in decreasing order of frequency,
he vestibular fold and the epiglottis, in the form of tuberculous
piglottitis. The epiglottis is then inﬁltrated and swollen masking
he rest of the larynx and causing severe odynophagia. The sub-
lottis and posterior commissure may  also be involved. In the past,
aryngeal tuberculosis essentially involved the posterior part of the
arynx, more speciﬁcally the posterior commissure [10].
Laryngeal lesions have a non-speciﬁc appearance, raising prob-
ems of differential diagnosis with cancer of the larynx, especially
n early, ulcerating and fungating forms [11]. Edema and hyperemia
re observed in early stages of the disease. More advanced forms
ere classically associated with a “coated larynx” appearance, cov-
red with a grayish, purulent coating, with a large lesion occupying
ost of the larynx comprising inﬁltrated zones and ulcerated zones.
hese forms are becoming increasingly rare as a result of earlier
iagnosis. Nevertheless, in certain situations, essentially in devel-
ping countries, patients may  present with these ulcerated and
nvasive lesions, corresponding to more advanced disease with
ecrosis of the surface epithelium. These lesions present as soft,
oated vegetations with torn, exophytic edges and poorly deﬁned
argins. Apart from these ulcerated and invasive forms, tubercu-
ous lesions can also present, in a large number of cases, in the form
f pseudotumor. The largest published series indicate that pseudo-
umor is the most common mode of presentation, as in our series, in
hich 9 out of 10 patients presented with this type of lesion. Finally,
ome cases present with only minimal lesions causing laryngeal
mmobility suggesting a diagnosis of tuberculous myopathy.
Laryngoscopy is essentially useful to perform biopsies, which
emain the key to the diagnosis [12]. Biopsies are sent for bac-
eriological and histological examination. Direct bacteriological
xamination demonstrates M.  tuberculosis, an acid-fast bacillus.
ulture on special Lowenstein-Jensen medium for 2 to 6 weeks
eveals slow-growing colonies with an ivory-white cauliﬂower
ppearance.Histological examination demonstrates the classical tubercu-
ous follicle composed of a central zone of caseation surrounded by
pithelioid cells and lymphocytes, and especially Langhans giant
ells [13]. In the series published by Lecointre, the histologicalogy, Head and Neck diseases 131 (2014) 361–364 363
diagnosis was easily established in 94% of cases: the presence
of follicular lesions, epithelioid cells, Langhans cells and caseous
necrosis conﬁrmed the diagnosis [14]. Other histopathological fea-
tures, such as a particular abundance of round cells, the presence
of a few epithelial cells and early features of follicular organization
are signs suggestive of the diagnosis. In some cases, the histology
report is less straightforward, indicating a non-speciﬁc inﬂamma-
tory appearance with no signs of malignancy. When this type of
vague and uncertain histology report is obtained, further biopsies
must be performed, as the lesion may  correspond to either a cancer
invading deeper tissues or laryngeal tuberculosis.
Radiological examinations are poorly contributive to the posi-
tive diagnosis and were performed in only one case in our series
[15]. Contrast-enhanced computed tomography remains the ref-
erence imaging examination and typically demonstrates diffuse,
bilateral lesions with no destruction of the laryngeal architecture
and, in some cases, amputation of the free edge of the epiglot-
tis, which is very suggestive of tuberculosis. CT scan also allows
precise topographic assessment and staging of lesions in the sub-
glottic region and laryngeal cartilages, as well as assessment of any
complications especially glottic or subglottic stenosis [16].
A general work-up of tuberculosis must be performed in order to
eliminate a secondary form of laryngeal tuberculosis. This assess-
ment consists of looking for a personal and family history of
tuberculosis and any clinical signs of tuberculosis. A more detailed
tuberculosis work-up conﬁrms the primary nature of laryngeal
tuberculosis by means of chest X-ray, bronchoscopy, test for AFB
in sputum or gastric intubations and tuberculin intradermal reac-
tion (PPD skin test). None of the patients of our series reported
a personal history of tuberculosis, but a history of tuberculosis in
the immediate family circle was  reported in 20% of cases. Systemic
signs of tuberculosis were revealed in only 2 cases, but the tuber-
culosis work-up did not reveal any major abnormalities, as, in all
patients of our series, PPD skin test was negative and chest X-
ray did not reveal any signs suggestive of pulmonary tuberculosis.
The tuberculosis work-up was  completed by gastric intubations for
3 days. Tests for AFB in the gastric intubation ﬂuid were negative in
all patients of our series.
Patients must also be examined for the presence of lymph nodes,
especially subdigastric lymph nodes, corresponding to the drain-
ing nodes of the upper aerodigestive tract in the case of carcinoma
or tuberculosis. This drainage pathway has been reported in the
literature by Pietrantoni (1961), Lindberg (1971), Fayos (1972),
Richard and Cachin (1973), Spiro (1974), Lecointre [17]. In our
study, lymphadenopathy was detected in 50% of cases and involved
the subdigastric nodes in 20% of cases.
The main differential diagnosis for laryngeal tuberculosis is
carcinoma of the larynx, which may  have a misleading clinical,
endoscopic and even histological presentation [12]. Laryngeal can-
cer is the diagnosis most commonly proposed in the presence of
an ulcerating, fungating, papillomatous or pseudoneoplastic lesion,
especially in patients with a history of alcohol abuse and smok-
ing. A doubt may  even persist after histological examination of
biopsies when they only comprise superﬁcial layers. Biopsies must
be repeated when histological examination is inconclusive. Cli-
nicians must also bear in mind that carcinoma and tuberculosis
can coexist in the same patient. Several cases of concomitant
carcinoma and tuberculosis have been reported in the literature
[18]. Some authors even consider that tuberculosis may  pre-
dispose to carcinoma, although malignant transformation of old
tuberculosis has not been formally demonstrated. Early laryngeal
tuberculosis can be mistaken for infectious laryngitis. The other
exceptional diagnoses to be considered in the presence of granulo-
matous lesions of the larynx are syphilis, amyloid, actinomycosis,
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After conﬁrming the positive diagnosis of laryngeal tubercu-
osis, treatment must be initiated as rapidly as possible. Curative
ntituberculosis chemotherapy for six months typically consists of
soniazid (5 mg/kg), rifampicin (10 mg/kg) and pyrazinamide (20
o 30 mg/kg) for the ﬁrst two months and dual therapy comprising
soniazid and rifampicin at the same doses for the following four
onths [19]. Corticosteroids may  also be prescribed in some situa-
ions, such as the presence of lymphadenopathy or as a complement
n secondarily infected forms. Certain measures must be taken to
nsure adherence to treatment, such as the use of ﬁxed dose combi-
ations or Directly Observed Therapy (DOT), as in certain countries
n which tuberculosis is endemic. In the DOT approach, the patient
ttends a healthcare center close to home each day for the ﬁrst
wo months to receive treatment while fasting, in the presence of
 witness especially trained in this role.
Initiation of antituberculosis treatment must be preceded by
 detailed pretreatment assessment and must comprise close
urveillance of treatment-related complications. In particular, liver
unction tests must be performed after two weeks, 2 months and
 months; an ophthalmological examination must be performed
fter 2 months, bacteriological examinations should be performed
fter 2, 4 and 9 months, endoscopic surveillance of laryngeal
esions, and serum isoniazid assays should be performed in patients
ith impaired renal or hepatic function, or neuropsychiatric disor-
ers.
Surgery is no longer part of the current treatment options [20],
xcept for tracheotomy in patients with very severe dyspnea or
o treat sequelae after medical treatment, as ﬁbrotic healing can
eave scars that can be responsible for arytenoid immobility when
hey interfere with a cricoarytenoid joint, or glottic or subglottic
tenosis, particularly in the presence of cricoid scarring.
Well-conducted medical treatment ensures cure, as was
bserved in all patients of the present series. Absence of improve-
ent after several weeks may  be due to poor adherence to
reatment or concomitant cancer. Classically, symptoms are the
rst to resolve in response to treatment, particularly pain and
dynophagia, while dysphonia resolves in parallel with the glot-
ic lesions. Radiological and endoscopic signs then resolve after
 period of several weeks, starting with granulomatous, ulcerat-
ng and exudative lesions, and followed by invasive, ﬁbrotic and
seudoneoplastic lesions.
. ConclusionThe epidemiological, clinical, complementary investigation and
herapeutic data observed in this series were globally concord-
nt with the data of the literature. Both in tuberculosis endemic
ountries and in western countries with recrudescence of HIV
[
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infection, clinicians must consider the possibility of laryngeal
tuberculosis, although rare, in the presence of non-speciﬁc clini-
cal and endoscopic signs and should not hesitate to conﬁrm this
suspicion by histological and bacteriological examination. After
conﬁrming the diagnosis, the results of treatment medical are
excellent.
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